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PRELIMINARY AMENDMENT 

BOX NON-FEE AMENDMENT 
Assistant Commissioner for Patents 
Washington, DC 20231-9998 

Sir: 

Please amend the above-identified Application as follows: 

In The Specification 

On page 1, lines 1-4, please delete, "This application . . . 1997." and insert in lieu thereof 
"This application claims the benefit of U.S. Non-Provisional patent Application No. 09/107,039, 
which matured to U.S. Patent No. 6,223,172, issued April 24, 2001 which is based on U.S. 
Provisional Application No. 60/063,785, U.S. Provisional Application No. 60/063,814, U.S. 
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Provisional Application No. 60/063,813, and U.S. Provisional Application No. 60/063,947 all 
filed October 31, 1997." 

On page 12, line 14, after "number," please insert - 09/036,374 --. 

In The Claims 

Please add claims 23-46. 

23. (New) A method comprising: 

(A) altering an address by masking a portion of the address having lesser significance 
than a least significant bit of the address containing a logic one value; 

(B) performing an operation on at least the masked address to produce an index; 

(C) obtaining information from a forwarding mechanism being addressed using the 

index; 

(D) comparing the information with the masked address; and 

(E) repeating (A-D) if the information does not match the masked address. 

24. (New) The method of claim 23, wherein the index is produced by a hash 
operation on the masked address. 

25. (New) The method of claim 24, wherein the obtaining information from a 
forwarding mechanism includes obtaining information from a bin of a hash table. 

26. (New) The method of claim 23, wherein the address is a destination Internet 
Protocol (IP) address. 

27. (New) The method of claim 23, wherein the address is a source Internet Protocol 
(IP) address. 

28. (New) The method of claim 23, wherein the altering of the address includes 
providing a mask associated with the address and performing a bitwise AND of the address and 
the mask to produce the masked address. 
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1 29. (New) The method of claim 28, wherein the comparing of the information with 

2 the masked address further comprises: 

. 3 determining if a length of the mask associated with the address is greater than a 

4 predetermined threshold; and 

5 performing (E) if the length of the mask is greater than the predetermined threshold and 

6 the information fails to match the masked address. 

1 30. (New) The method of claim 23, wherein the altering of the address by masking 

2 includes 

3 providing a mask of length X-Y, where X represents a bit position of the most significant 

4 bit in the address and Y represents a bit position of the least significant bit containing a one; and 
□ 5 applying the mask to the address. 

UJ 1 31. (New) A method of forwarding data comprising: 

2 (A) receiving a search key; 

g 3 ( B ) producing a masked search key by applying a mask to a portion of the search key 

; ; " 4 starting at a least significant bit of the search key until a least significant bit of the masked search 

5 key containing a logic one value; 

if 6 (Q performing a hash function on the masked search key to produce an index; 

g 7 (D) comparing information stored within a bin of a forwarding mechanism, the bin being 

^ 8 addressed by the index; 

9 (E) determining whether a length of the mask is greater than a predetermined threshold 

1 0 concurrently with (C) and (D). 

1 1 (F) repeating (B-E) for another search iteration if the information does not match the 

12 masked search key and the length of the mask is greater than the predetermined threshold. 

1 32. (New) The method of claim 3 1, wherein, for each search iteration, the mask of 

2 the search key is shortened to exclude enough data to cause the hash function to produce a result 

3 that is different from a former index. 
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1 33. (New) The method of claim 32, wherein the shortening of the mask comprises, 

2 for each search iteration, shortening the length of the mask to X-Y bits, where X represents the 

3 bit position of a most significant bit in the search key and Y represents a bit position of the least 

4 significant bit in the search key containing a logic one value. 

1 34. (New) The method of claim 3 1 , wherein the search key comprises a destination 

2 Internet Protocol (TP) address. 

1 35. (New) An address relocation unit for improving a longest match search, 

2 comprising: 

3 a hash table including a plurality of bins; 

4 a hash generator to produce an index from an input address and a mask, the index being 

5 used to recover data stored in a first bin of the plurality of bins; 

6 circuitry to determine whether the data recovered from the first bin compares with the 

7 address; and 

a mask decimation logic coupled to the hash generator, the mask decimation logic to 
shorten the mask supplied to the hash generator so that the hash generator produces a new index 
that differs from the index if the data recovered fails to compare with a portion of the address 
identified by the mask. 

36. (New) The address resolution unit of claim 35, wherein the circuitry comprises 
a storage element coupled to the hash table, the storage element to store the data retrieved 

from the hash table; and 

a matching logic coupled to the storage element, the matching logic to compare the 
portion of the address identified by the mask with the data retrieved from the hash table. 

37. (New) The address resolution unit of claim 36, wherein the storage element 
includes a plurality of registers. 

38. (New) The address resolution unit of claim 36 further comprising: 
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a state machine coupled to the matching logic and the hash generator, the state machine to 
control generation of the new index by the hash generator. 

39. (New) The address resolution unit of claim 35, wherein operations of the 
matching logic are independent of the data retrieved from the hash table. 

40. (New) The address resolution unit of claim 35 being implemented as part of an 
input/output (I/O) interface within a switching device. 

4 1 . (New) A method of locating an entry in a forwarding database corresponding to a 
longest match of a search key, the method comprising: 

performing a function on the search key to produce a current index; 
searching a first location in a table identified by the current index for an entry that 
matches the search key; and 

if no entry is found that matches the search key, each subsequent search iteration 
performing the following: 

shortening the search key to exclude data to cause the function to produce a result 
that differs from the current index, 

updating the current index with the result, and 

searching a second location in the table that is identified by the current index. 

42. (New) The method of claim 41, wherein the performing of the function includes 
the performing of a hash function. 

43. (New) The method of claim 41, wherein each subsequent search iteration being 
performed if no entry is found that matches a length of the search key is greater than a 
predetermined length. 

44. (New) The method of claim 43, wherein the searching of the first location 
includes searching of a bin of a plurality of bins associated with the table. 
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1 45 . (New) A method of locating an entry in a forwarding database corresponding to a 

2 longest match of a search key, the method comprising: 

. 3 generating indices for a hash table performing a hash function on the search key to 

4 produce a current index into a hash table; 

5 searching a first bin in the hash table identified by the current index for an entry that 

6 matches the search key; and 

7 if no entry has been found that matches the search key, for each subsequent search 

8 iteration: 

9 shortening the search key to exclude data to cause the hash function to produce a 

1 0 result that is different than the current index, 

1 1 updating the current index with the result, and 

d 2 searching a different bin in the hash table that is identified by the current index. 

yj 46 - (New) The method of claim 44, wherein each subsequent search iteration being 

;.;] performed if no entry is found that matches a length of the search key is greater than a 

□ predetermined length. 
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REMARKS 



Applicants respectfully request the Examiner to examine the claims requested above. 
VERSION MARKED TO SHOW CHANGES 

In The Claims 

Please add claims 23-46. 

23. (New) A method comprising: 

(A) altering an address bv masking a portion of the address having lesser significance 
than a leas t significant bit of the address containing a logic one value: 

(B) performing an operation on at least the masked address to produce an index: 

(C) obtaining information from a forwarding mechanism being addressed using the 

index: 

(D) comparin g the information with the masked address: and 

(E) repeating (A-D) if the in formation does not match the masked address. 

24 (New) The method of claim 23. wherein the index is produced bv a hash 

operation on the masked address. 

21 (New) The method of cl aim 24. wherein the obtaining information from a 

forwarding mechanism i ncludes obtaining information from a bin of a hash table. 

2^ (New) The method of cl aim 23. wherein the address is a destination Internet 

Protocol (IP) address. 

2Z: (New) The method of cl aim 23. wherein the address is a source Internet Protocol 

(IP) address. 



08277 1.P226C 
App. No. 09/832,708 



-7- 



WWS/crr 
Filed: 4/10/01 



28. (New) The method of claim 23. wherein the altering of the address includes 

providing a mask assoc iated with the address and performing a bitwise AND of the address and 
the mask to produce the masked address. 



29, (New) The method of claim 28. wherein the comparing of the information with 

the masked address further comprises: 

determining if a length of the mask associated with the address is greater than a 
predetermined threshold; and 

performing (E) i f the length of the mask is greater than the predetermined threshold and 
the information fails to match the masked address. 

3CL (New) The method of claim 23. wherein the altering of the address by maskin g 

includes 

providing a mask of length X-Y. where X represents a bit position of the most significant 
bit in the address and Y represents a bit position of the least significant bit containing a one: and 
applying the mask to the address. 

3 1 . (New) A method of forwarding data comprising: 

(A) receiving a search kev: 

(B) producing a masked search key by applying a mask to a portion of the search kev 
starting at a least signifi cant bit of the search kev until a least significant bit of the masked search 
key containing a logic one value: 

(C) performi ng a hash function on the masked search key to produce an index: 

(D) comparing informatio n stored within a bin of a forwarding mechanism, the bin being 
addressed by the index: 

(E) determining whether a length of the mask is greater than a predetermined threshold 
concurrently with (C) and (D). 

(F) repeating (B-E) for ano ther search iteration if the information does not match the 
masked search kev and th e length of the mask is greater than the predetermined threshold. 
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1 3-^ (New) The method of claim 31. wherein, for each search iteration, the mask of 

2 the search key is shortene d to exclude enough data to cause the hash function to produce a result 
. 3 that is different from a former index. 

1 Q (New) The method of claim 32. wherein the shortening of the mask comprises. 

2 for each search iteration, shortening the length of the mask to X-Y bits, where X represents the 

3 bit position of a most significant bit in t he search kev and Y represents a bit position of the least 

4 significant bit in the search kev containing a logic one value. 

1 34 (New) The method of c laim 31. wherein the search kev comprises a destination 

2 Internet Protocol (TP) address. 

J 1 31 (New) An address relocation unit for improving a longest match search. 

1752 comprising: 

[U3 a hash table including a plurality of bins: 

Q 4 a hash generator to prod uce an index from an input address and a mask, the index being 

' y 5 used to recover data stored in a first bin of the plurality of bins: 

J;3 6 circuitry to determine wh ether the data recovered from the first bin compares with the 

y7 address: and 

y 8 a mask decimation logic c oupled to the hash generator, the mask decimation logic to 

H* 9 shorten the mask supplied to the hash generator so that the hash generator produces a new index 

10 that differs from the inde x if the data recovered fails to compare with a portion of the address 

11 identified by the mask. 

1 2<L (New) The address reso lution unit of claim 35. wherein the circuitry comp rises 

2 a storage element coupled to the hash table, the storage element to store the data retriever! 

3 from the hash table: and 

4 a matching logic coupl ed to the storage element, the matching logic to compare the 

5 portion of the address identified bv the mask with the data retrieved from the hash table. 
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37. (New) The address resolution unit of claim 36 % wherein the storage element 

includes a plurality of registers. 



38. (New) The address resolution unit of claim 36 further comprising: 
a state machine coupled to the matching logic and the hash generator, the state machine to 
control generation of the new index by the hash generator. 

39^ (New) The address resolution unit of claim 35, wherein operations of the 

matching logic are independent of the data retrieved from the hash table. 

4Q^ (New) The address resolution unit of claim 35 being implemented as part of an 

input/output (I/O) interface within a switching device. 

(New) A method of locating an entry in a forwarding database corresponding to a 

longest match of a search key, the method comprising: 

performing a function on the search key to produce a current index: 

searching a first location in a table identified by the current index for an entry that 

matches the search key; and 

if no entry is fo und that matches the search key, each subsequent search iteration 
performing the following: 

shortening the search key to exclude data to cause the function to produce a result 
that differs from the current index, 

updating the current index with the result, and 

searching a second l ocation in the table that is identified by the current index. 

42. (New) The method of cl aim 4L wherein the performing of the function includes 

the performing of a hash function. 

41 (New) The method of c laim 4L wherein each subsequent search iteration being 

performed if no entry is found that matches a length of the search kev is greater than a 
predetermined length. 
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44. (New) The method of claim 43, wherein the searching of the first location 
includes searching of a bin of a plurality of bins associated with the table. 

45. (New) A method of locating an entry in a forwarding database corresponding to a 
longest match of a search key, the method comprising: 

generating indices for a hash table performing a hash function on the search key to 
produce a current index into a hash table; 

searching a first bin in the hash table identified by the current index for an entry that 
matches the search key; and 

if no entry has been found that matches the search key, for each subsequent search 
iteration: 

shortening the search key to exclude data to cause the hash function to produce a 
result that is different than the current index, 

updating the current index with the result, and 

searching a different bin in the hash table that is identified by the current index. 

46. (New) The method of claim 44, wherein each subsequent search iteration being 
performed if no entry is found that matches a length of the search key is greater than a 
predetermined length. 
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CONCLUSION 



In view of the amendments and remarks made above, it is respectfully submitted that 
pending claims 23-46 are in condition for allowance, and such action is respectfully solicited. 



Dated: July 6, 2001 



Respectfully submitted, 

Blakely, Sokolqef, Taylor & zafman llp 




WlL^M W.^SCHAAL 
!%No. 39,018 



12400 Wilshire Boulevard, Seventh Floor 
Los Angeles, California 90025 
(714) 557-3800 
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I hereby certify that this correspondence is being deposited 
with the United States Postal Service as first class mail in 
an envelope addressed to: Assistant Commissioner for 



Patents, Washington, D.C 20231 on: July 6,2001 . 
Corrinn R. Reynolds 
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